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1. Titlo of the Invention 

K2TH0D FOR MANUFACTURING A SEMICONDUCTOR DBVICS 

2, Soope of tho Patent Clfiia 

A method £o* manufacturing a semiconductor dovice, 
characterised by coaprieing, a otop of foxing a double Uyer by 
laying over a silicon dioaide f ila 2or»ed on a surface oS a 
B «niconductor substrate of ona conductivity typo, an insulating 
material layer pallor in otehing apaod a. compart trith oa« 
ailicon dioaide f llmi a otep of oapofling a portion of oaid 
semiconductor substrate by a.lectivoly photootching aaid double 
layer, a B te P of forcing an inoulating fila at an aapooed portion 
of 8 aid osmiconductor substrate, o step of deporting an 
electrically conduetivo fll» on aaid inoulatin* f il» and aaid 
double layer and then selectively etching said alectrically 
conductive £il»l a otap o2 Gspooing oaid substroto by 
selectively etching said insulating f il» uuing said ol.ot.ic.llr 
conductive film aa a and diffusing i»puritlO0i a step o2 
foraing an inoulating f il» at laaot on oaid aealeonductos 
aubstrate and said alectrically conductive f ila onA H»™ 
selectively photootching a hole for an aloctrodo contact, and a 
ot«p of forming a metal interconnection . 

- I ° 



3 . Dstailod Deocription of th© Xnvontion 

A conventional aathod for Mnttfaoturinfl a Mold .f 2oct typa 
(hereinafter, oiaply rof«rad to as MOi type) a«niconductor 
davic© will be doocribed with r«£©srance t© Fig. 1. 

On © oeadconductor subatrato 1 of one conductivity type* 
P typt, 18 uniformly Sors** a £iold silicon oxido £11= 2 ©2 
approui^tely 7,000 A by a thonaal oxidation sothod (a), and then 
an opening io foraed aol^ctivoly by a coaaon photoetchlne 
tochniqua to havo tho .ubsttate espoosd (b). On tho oapoaad 
aubatrato la for»od a gata silicon oaido 211. 4 °* 1,000 - 1,300 
A by a theraal oaidation method (c), and, gurthorsoso , a 
polycryatalllno oillcon 21 In 3 o2 appsoaimately 4,000 A io 
formad uniformly acroao th* entire aartao* (d). *h«n, according 
to a co««on photoatching technic, tho polycsyotalline Qilicon 
film i i. selectively solved to thsro&y for* a ^ate eioctrod® 8 
(•) . For example 7 la a gat* Interconnection of another 
transistor. Shon, uaine th Q aloctrodo I and tho interconnection 
7 comprised o£ the raaalnlnfl polycrystallino silicon 211» S QO a 
Mok. the 9 ato allleoii o*id« 211a 4 is amoved solsctivoly by a 
offered £l~rlo aeid aoiutioa to thareby have tho oubitroto 
Mp08 «d TherQaftar, an iapurity layo* opposita in polarity 

to tho oubatrato la fo«aod to thorafaf doSine oousce and dsoin 

jeegieao B and 9t 

Aftos? £onaing a silicon dioaido 211b 10 accosdine to a 



o ^ p 



thermal oxidation m thod and CVS a*thod, a contact hola bot^oon 
the subatrate and the polycryatallin oilicon f il» io fonaod and 
then an interconnection is dofinod by electrically conductive 
layers 11, 12, 13 and 14 of elu*inu» or the lik®, thereby 
constructing an M0@ type semiconductor dovico. 

Ho«evor, according to ouch a n*nu2octuring aothod, «hen 
etching the oate o*ido f ila 4 rxoLng the polyoryotollino oilicon 
£il« 5 as a aas*, the fiold oaide 21U 2 is fitchod ot the 8 aaQ 
tiae, and, therefore, overhango 13 and 16 are fornad as shown in 
Fig. 1(2) ^ locations iimnediataly belo« tho interconnoetion 7 
co»prioed of a poly crystal lino oilicon <11» on the f iold o*ida 
fila 2. Aa a *«oult, for eaaapl©, as ahown in (g), tho 
electrically conductive metal layer 14 fcay b* disconnected at a 
portion 17. Thio tfill be furthor described vitli reforanoa to 
Pig®. 2 and 3. 

An ohovm in Fig. 2(a), th« amount it of oida etching io 
substantially the oame for tho overhangs 15 and IS ©2 the 
interconnection 7 coaprised of a polycryotalline .llleon film on 
the ^t @ eaido> fila « and the field eaida fila 2. Hoover, 
ragarding tho direction o£ depth, at a portion of the gat® o*ido 
film 0, oinc* tho oilicon subotrate 1 9d»rves as a .topper againot 
@ tching. aching do. 3 not proceed bayond tho thickness T og tho 
gat* OKid® f 11.1 thQ 2iold osido £11. 3 IB thi*« than 

tho gate oaido fila so that it it ©tchad until a has bean 



reached. Sha e ndition obtained by tho oubaequent thoraal 
oxidation io illustrated in Pig. 2(b). At a portion of gato 
OJtidft file 4, growth takeo placo froia both Gid©6 of tho silicon 
substrate 1 and the interconnection 7 approximately at the same 
□psed and an OKido fila 4' of Y/2 or saero gxwo do that tho 
overhang 13 dlsappcaro. How©v©£, oince the growing apood o2 an 
ouide film 3' which io formed on the field onide file 2 is 
olow, the overhang IS' otill roaaine, an4 there is formed a 
step t whioh is largor than thos atop above the gate OKido fila 2. 
Moreover* even after the formation o2 a silicon diosid© fila 
according to a cvd method, thio otop io not reduced. It a thick 
metal conductive layer 1<J o2 aluminum or tho Ilk© io forssd vith 
the overhang IS' present according to a vapor deposition os tho 
like, the etching solution will penotsafc© into the overhang 
portion, so that etching of tho metal layor 14 takes place 2*ro» 
the oido of overhang W . As & rooult, tharo ariooo a 
disadvantage) of narrowing of & pattern or produetioa ©2 
diseennoetioa at portion 17 ae Qhown in Fig. 3. 

Under the ©ireunstancea, in accordance with the prteeerafc 
invention, Soeueing on the drawbaeko ©2 th© prior art, the*® io 
provided a raathod for snanuf aeturing Q a osai conductor device which 
includes forming an insulating fila having an etching sgacd 
esifiller than that of a silicon dieaido rilra against a feuf 2orod 
£ luorie eeid ooluti n betwooa a fi®ld xide film ond o 
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polycryotallin© oillcon film, eo that the field oaide fila io not 
otchod during etching of the gate oaido fila and devices ere not 

adversely affected. 

Hereinbelaw, an «nbodi»ont of the present invention will 

ba described with refer&no© to Fig. 4. 

In th© first place, on a semiconductor oubotrato 21 of ono 
conductivity typ®, ? typo, io uniforsly forced a silicon 

dieaido fila 22, for eaaapl©, to 6,000 A according to o theraal 
oxidation aethod, and then an inoulating oatorial layer 23 
having an etching speod Qsaallor than that of a silicon dioaido 
film against a buffered fluoric aeid oelution, o.g., a oilicon 
nitrid® fila, io formed to th© thickness of 309 A according t© o 
CVD aethod to thereby d®£ino a doubl© layer (a) . Mter feraing Q 
predetermined pattern UDing a photoreoiot film* etching io 
carried out at SO °C uoing an Qtehing oolution which ©tches th® 
oilicon dioxide film and th© silicon nitride fila at tho aa»a 
©tching speed, such qq a solution containing fluerie oeid and 
water at the weight ratio of 0.3 0. Sinco the etching speed io 
the ease, ©van if this doublo layor io otch©d at th© oaa© tisw, 
no overhang ©£ QiHeon nitrid© fila 23 is £or»o<3 (b). 

Shon, on th® oubetrat® 24, which hao been ©npoeed ao a 
result of the above-aontienod etching, io forasd a gat© oaid® 
filsa 29 to 1,000 A (e), and then an eleotrieally eenduetivo filn 
26, auch as e polycryotalline silicon filsa, is unif ssaly feraod 

- S - 



„ ,,000 A acroao tho -tiro o»r£«» (d). W«««ftor, tho 
^.ttUW .IU«- «U- 21 U fo^ Into o p»d.«o»i»od 
pat t 9 r* accord!*, to . cow* ph=t»t=Mn 9 t.chni^o to theroby 
<taflM « «.» «l«e«odo 21 and oth« Intorconn.cUon M (o) . 
* hs n, ualns tho elwtrodo 27 ond the Intersection U 
cprl.ed o* a polycryotalUn* llta ao . mo*. the 9 ut e 

, . . n N,,?for<6d fluoric acid oolutioft. Xn 
ofiide £ila 2S is otched by a buffers xaudxtx 

this instance, bb diXieron^ sluw 

olli con nltrldo «!- » "> « th * "° ld 33 ' 

oliuon nitrid 8 HI. » lo hardly etchsd by t>» burred fluoric 
aeid 80 lutlo». . otep » o* tho poTOtamn. 

_ A «<dn film 22 eeraains virfcuolljf 

oilicon film 23 above tho 2i«ld 0*ifiQ "«» 

un chan«,.d .t appr^-ly ,.000 A W n .«*«. tho o* the 

substrate 11 by *cU* the ,.f osido £11- » o» ttat no 
ovorhane 1. P ^od. M, -« o-P-ood portion o« th. 
Dub „«.tc, an Wo* * co»d 8 cti.ity typo to 

th9 „»bo«ato U £or»*d to th. S oby £o» ond drain 

30 and 31, resgsctiv®ly (2). 

^iT^o^d « CV B » 9 th0d, and th» . holo fi« »ae i« « 
el o=«od. oontaot i.lS-ly *o™d, by . atop o* 

v 9P or d^itm, . mui. .«* - M Iota 

.cure., ..t. »»d drain Intarconnaetlona 33, 33 and 34. 



respectively, and other -tol interconnection 33, oo that thsro 
la formed an MOS type semiconductor devico ohcnm in <g) . 

AS described qdovq, according to a nianufacturing aethod of 
th. preoent invention, oince no undercut ia produced B t an adge 
portion of a polycrystallina oiilcon f 11. on a £l.ld o*id« £11., 
a thermal o«ide film subsequent to thQ formation o£ an impurity 
layos can be thin, and no dlaconnoction la produced ovon 1£ tho 
thickness o£ a metal interconnection is larger than th® 
thic*n* SB of a poly cry otal line silicon £11.. _ In addition, ^Inco 

no oilicon nit ride £11. lo £or*°* onjt hejate oslde film, no ^ 

-^ ^r^ITtGKi .J ^comp^ tilm gate aro 

"^uced. Beoideo, aa compared with the prior art process, the 
;^To£ photoetching steps is not increased, and an 
implementation can be carried out eaoily ualng the ore m*ok, oo 
that th© industrial value o£ the prooent invention is very high. 

4 . Brief Description of the invention 

Figo. l(Q)-(g) a» crooo optional vim* £or fwplftinlng a 
prior art P*ocooo for fracturing an VOB transistor* 

Pig. 2(a) U * croao actional vie* ahouing tho oain portion 
o£ a otep of Fig. 1(b) on an enlarge gcoloi 

Pig. 2(b) 1. a crooo oectional vie* obeying the condition 

after forming an oaide film in ««• 2 < a >» 

Pig. 3 is a cross aectional vie* ohowing tho aaifc portioa of 
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rig. i(9) on an aniorged DCal0 ' and 

Pigo. 4(a)- (9) cross sectional viow of a raothod 
manufacturing an MOS typo aerciconductor devico according 
©abodioenfe of the present invention. 

tit P typo 98fidconducto? substrata 

22s 6ilicon diosida fila 

23 t Silicon nitride fila 

25 i Gate or id® £llra 

26 o polycryetallin© silicon 2il» 

27, 28s Gato ©lsctrod® fi interconnaction 

30, 31 % oourc® and drain regions 

32 i Silicon dioaid© fila 

32, 33, 34o Source, gate and drain interconnections 
338 Metal interconnection 
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